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(54) NEW LABELLING REAGENT 
{57)Abstract: 

PROBLEM TO BE SOLVED: To generate a stable complex and at the 
same time achieve a fluorescent labeling method by utilizing the 
complex having a long fluorescent life and intense fluorescence by 
forming &beta:-diketone structure shown by a specific formula for 
forming a rare earth ion and a complex in a molecule and a structure 
for containing a bonding group with a substance to be labeled and a 
hydrophilic group. 

SOLUTION: A reagent is composed by containing &beta:-diketone 
structure that ts shown by formula Gn which, R2 and R3 indicate 
r spectively β-diketone group that is bonded with the ortho or 
m ta position of benzene ring) for forming at least a rare earth ion 
and a complex in a molecule, the bonding group with a substance to 
b labeled, and a hydrophilic group. At least two or four β- 
diketone structures are included and operate as a tetradentate or 
ootadentate ligand for the rare earth ion. In the molecule, a 
hydrophilic part and a bonding group for labeling an organism 
substance are contained. The bonding group with the substance to be 
labeled reacts with a substituent to form a covalent bonding group. 
The hydrophilic group introduces hydrophilic property for easily 
adjusting, storing, or using a labeling reagent in a water solution. 
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t lX{ix9J-iV, 1. A-'JiS^^yitzlA^tLh 

100 671^:15. iifii-Mt Lt/<-7;P*D7 

)l^!V%<r))^\,z-o\^xmitz¥, IMzUmti 

fiz^mm-hh. 

(00681 ^ZlSli, •^sKL-^r/S -yy h ywt 
(ClSOz") ^jiAtl.. ^'DOSist)9-xyhyt(0 

mmiim. ^n^'ipx-mL^y^^mim 

to 0 6 9 1 szigu. s h\zmmi^KthX 

(00 701 SBE3ISI1, iimhMih^z. mm 
vtm'^mmxthxnx'h'o. mimmm 

^Hzm.-tiijji'^^ymimmti. mxx^ 
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mizi. 0SAt2..r i: t^X'hh. 
(00711 (S±3a{7>'^>/>f Hl&S-f;!-^^ 

^:iyti)'h^ii>m-^r>uxm^mm.itt\\ 
^±m.w,^^y<nim.tix^i. im.^ixhmm 
msL. nm^, wmis^imLxjsmhzt 
^m^X'hh. yy^ y-f ¥^ ^ytmt^mtl 

i^±3Si^ tynmt*mizii>i^iwmMzi o 4 

iilffiW^i^.l'. SK^i: Ixm^tlilaH.'ktti 
i. 

..[00721 («±38^S>f * Vgft^PS, S3tSl 

:tyt<^ismmzo\,'>xi,i. ^t^m, mmiz^ 
izmii^j: < mmmmmt i < m^m-h 
I. m^n-tixmB'i>mii<msi 
f&x'hi. itc. m^j:^^. umimti:.}: 
i^m-h I . J&^<7)Pi^cov ^x vM^a 
mmmtKmm^mx'hh mimm. 

SlJf, No.l. PP66-73) . 

[007 31 s^.t:. umitvm. ^Kum 

(00741 {^m«rm) *mizii>tPiw&sm 
fflk^T. ®^(^wmmi:^Skmn,ox'hi. 

(00751 (i) i-fftHISI 

i:mL. ^hizmmstRSiMxmsmti 
mtmi&x'hh. 

(00761JI«sWK:tt. ^'W<^fl<7)gS|Riai. ^ 

DD7.;Pt.::^;HJ:75ySi:<^7S KJBSiRKJCio 
tfti7hl).ljg-C'ftB6aS)SjB[(pH=9. 0-9. 

5) 4't'KiB*<gft»cafrr4. *»!B^aaiSi*ffl 

Sa^SMS^7/-fe'fSrW*wt*5X'#4. 

i^»«jtftSfflsai tt, fi»«t<oai3tgii» ( E u - 

^^^7 7 -fe i: (i . mmti^mzm uzmm 

^. U-tr^"- • 77-fe7'^'-OS^5(oi&fiJfflUc7 
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[00771 aimffiiz^^K mmi ^^i<m 

[0078) 

[mm (HifiWIl) :N.N*-diacetyI-N.N'-bisl4" 
-iV" X'\V'\2"\2'" .y" ,3" ' '-heptaf luoro- 
4" ' .6" *-hexanedion-6' "-yl)-4'-niethyIenebipheny 
n-3.5-diajninoben2oic acid (DBHDA) SlZ-^-^ON-hydro 
xysulfosuccinimide (Sulfo-NHS)£Oattx;^t;^ (NHS- 
DBHDA) . 

[ 0 0 7 9 J ( 1 ) 3.5-diaiainoben2oic acidOSTCWN- 

20 maol^^^S.S-diaiainobenzoic acid^rlOO ii\cr))<^ J— 
MZlS^Zt. COgatCp-phenylbenzaldehyde (40 o 

<. >'Ty**^bt>'>^th'j'!7jU(NaBH3CK) (40.5 nn 

^msiz^btxmtm mmr?o mii:*5o bd 

ft':>;l\ 2-butanone*^^>||SfBL. N.N'-bis(4'-iDeUiyl 
enebi phenyl) -3, 5-diaBinobenzoic acid (I) i^fz. 
M^i^.Uzmmm.TXVh'otz. AUTa-MassT4 
SWt'-^mUUz. CaaH^eN^Oz (F,W.= 484.60). 
( 0 0 S 0 ] (2) N,N'-bis(4'-!Dethylenebiphenyl)-3» 
Wianinobenzoic acid (I) c07-bf-Mb 
5 DiK)IO(l)rft*»K (50 ml ) iZiU. MiST'28#ra 

7-fe^yMt*^TUc) • mmmmr^yTv 

m^ilt:^. ^hizmm (10 DJiDo!) . dichlor 
ooethane (50 ml) Srlfl;tT^KL;^^. S'^t:. '^^fl 
;tSa[*'OX:«:?feaU, *I*A1CI3 (40iniDol (8eq.)) i 

m\>^mi)^±&Uz. itizUiS^izmi. 

is: hcith^s^w iaija;i. iii^mmhtximuz 

irJl. 2^) . dichlorooethanefflr^SL. *T 
iJ£»L, fe,S04t'te«$*/ca, «ET'dichloroDieU»an 
e^StLT, N.N*-diacetyl-N.N'-bis(4"-acetyl-4*- 
iaethylenebiphenyl)-3,5-diafflinoben20ic acid (IDS' 

ntz. zLhi^hizmthzt^j:<mmizmi 
t:. ^&mifzimmii9m±xhofz. FAB-Ma 



5) 

(3) N.N'-didcetyl-N,N*-bis(4' '-acetylH'-Bethylen 
ebiphenyl)-3,5-diaoioobefi2oic dciitf^f^ff-i^jrhy 

/^9J-)V (20 BBBoI ) 20 DDolONaH^gaS'tfi^ 

Sl*THFio Di«:gfif^<f{cffirFL3t. Zfit\m\z. 

(II) (2 nnnol) rJl^THFlO mUCjgj&^L. 8 in»l{4eq.) 
^ heptafluoro-n-butylic acid ethyl esterJrSoiT 
SSSSrlSSLiTc, Zomm:. NaHrgS$-t^/cTHF(cM 

RS;Sf§r*?feLoo. 20 id1C015% Ha*^^- 

m}mz:x^9J-}Vi?h'ni^SB\.X. N.N;-diacelyl- . 
N.N'-bis(4"-(r*'.r'M"\2"\2"\3'".r-'Hi 
eptaf luorM*" »6* * *-hexanedion-6* ' '-ylJ-4'-Belhyl 
enebiphenyD-D.S^iaiiiinobenzoic acid (DBHDA) (!]]) 
mtz (iR$72:4j:) , 

[00811 mm^fk : calc. (?) CgHgiNzOg 
F,, (F.W.=1044.80) :C:56.33, H:3.28. N:2.6S : fou 
nd (» :C:56.54. H:3.37. N:2.6U. FABrHassT1045 

[00821(4) (11 1)OSttXJ7.r/Ht-KHS-DBHDA 

150 og (0.14 nmoDOdlDt, lSfi(31.2 nig)<7)N-hyd 
roxysul fosucci nioide (Sul f o-NHS) 1 dI fiODHFtCg;!^^ L 
tZ. OXrXliffLOO, 1§1(29.6 iBg)iON,N'-dicycIoh 
exyl-carbodiiDide (DCC)S-jB;t. SSCl^Lt-^tl 
ffLTRiOr^T?1t/C, £l:;^caa: (DCUrea) 

^vvi av9--xhm.xm . w&k'hm.fz. % 

<^ny;;i§?gcODMF5rS^JK>mtES*L, NHS-DBHDA 

rmz. %hMzm'mmK\mmit^(ntt9vi^ . 

[00831 (^082) 

i/y i:BHHacO^'^«cGly3 (BHHa) h f nkSuIfo-NHSh 
<7)S1ix;^ f;l^HS-Gl ya (BHHa) 

[00841 (DBHHCTiO^tt 

50g«7)Kj!|x~t;l.4i«-0 g cONaOCHa 3. 14s(10iiiiK)J) 
<04. 4' -y7-b'f;l'-o-T/^7xX;ua(f 2 0m 
moI(OC3F7COOC,H5 ilDi. SffltCiJ^r^T* 
fJL. 36ffi|0ffiffUc. ISSCioTteSx-T/U^^ 
iL. 30iHag2^jgUc. 100mIO15%SB 

itSS:2 0 0m ix:J'y-7W:l)n.?iL^:>5^>'/;>gWL. r 
atcioT^ffiifer^iUc. SET'SS$ri52 0m I 
it-SffiL, w<7)S}B[$rj9jrF<020 0ml(^ax- 
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mm.nx-h-'t^. a^ifm^: mm:c%= 

51. 00. H%=2. 28 mm:C%=51. 2 
2. H%=2. 61 'H NMRT-±ffi««iiS<t^«! 

(00 86]liSl:fcniT. jS}?Ti03. 5ml«^'D 
DKil4't 2 mm o 1 co±T1#f.it/c/3 - Yvm~ 

»gS-J9}fT<0 15 0ml <0*-*+ (HgPI4*-*T'J$ 

ML. (l!).5"C) ftfciSsrajf L, 2lHl«a 

iM^mitc.miin%x'f>'>fz. mm^ 

SI&g:C%=4 4. 7 6. H%= 1 . 88 
m:C%=A4. 50. H%=1. 92 

'H NKRX'mmiBWiit-^x'hhztimi 

fc. 

[008 7) (2)GIy3(6HHCT)cO^^ 
217.2 isd mo! )tf)glycyl-glycyl-glycine ethyl este 
r*. 3 cilfJl6jgDHFtl.0s<7;N(CjH6)3{Cg*'LWjc. flt 
805 mg (1 BBDl)iOBHHa$-*03 b1<7)DMFS 

<aofc. 1**>flfci)tKS-50BlTHF-20iil*-5«l»HClS 

*Uc. ^ffitt5fefi!c«55-»«U. 5iDl07-th>'lCg*> 
Un:S, THrhVSjSS-WfPTcOlOOiKoioffif-tSWL 

tz^. T-izvy-m^mx-m&^^tc. -^wz 

mmS^-AZzehMofn^). Calc. (», C=45. 
15. H=2.63. N=4.38. FcumJ iX). CM5.45. B=2.48. N 
M.12. !!C»H Hm^A^mzWiUz. 

[0088) Gly3(BHHa)lipH8.5l.:;±«0*iiSI:S8?t 
hZbi]^-^ . pH9.(W0.05tfrris-HCLjgSJCf910B*l<Og 

[0089) ( 3 ) NHS-Cly, (BHHCT) (ryt& 

191.5 og (0.2 BBolXOGIya (BHHCT) t, 43.4 ng (0.2 m 
DoDc'^N-hydroxysulfosucciniiide (Sulfo-NHS)z:2 ■) 

mmnzm^'im. latistf u-?-?. 41.3 «« 

(0.2 imoDiW.N'-dicyclohexyJ-carbodiiBide (DCOSr 
JO/L/C. m&X-Ta^Wmit:^, ^ttzQfk (DCUre 



uz. zzx-nwz^mi^hiznmhzt^j: 

[0090] (§110113) : 4-aain(H>tttyric acid2:niN 

am^mmo) t •f-ntsuifo-MBt<ogttx;^f 

;HfflS-BA(BHH(T)(0^^ 
■&«S5rS3lC:g^Ufc. 
[00911 (l)BA(BHHCT)<0^a 
167.6 Bg (1 imoOtOethyl 4-aijinobutyrateJaffiiSfc. 

1 zmzi^hii2 ^mmm\znttz^. n^ixtz 

m'^iz. 805 Bg (1 Biiiol)(Wig^3 nl IdiDNFS^S 
tzik. 100 BlwiOSiiliRLitSKJc^^JcSTL. $4) 

jcist'i 5^!smitz. ^ti^mirMi. m 

lomif^ifz. T^mifimi. 5tm7^h>\z 
mifUz^, 7-thymimT(^i(XM(omm 

Uz^mzW^izmitz. i)tlSmi|L, *TJ:<a 
'>tzik, 7-th>-m-^»»Tms,l. mVaiM 
SmUz (iRl(jS50i«. l|Z«i63.1Z) . 7iMm» 

(C^tHzjNObFHS), Calc. {%). C=46.85, H=2.66. 
N=1.60. Found (2), C=46.67; H=2.51. N=1.48. 5g<: 

[0092) Mmmmpnz.icxtommzmth 

CJ:*«r#, pH9.0<^.0M Tris-HClgjStCftliiMWglg 

[0093) ( 2 ) NHS-BA(BHHn)cO^S 

174.3 Bg (0.2 BD»l)<7)BA(BHHa)^, 43.4 og (0.2 mo 
D^-hydroxysalfosucciRioide (Su\1o-m)iZ tW 

^mizm^Ltztk. mw.x-mi-oo. 4i.3«« {0.2 

BK>l)<ON,N'-dicyclobexyl-carbodiiBide (OCQS:]|g;i 
tz. Wm-Timmflt:^. it^Sit (Wairea) i 
o«ilL. rmmit:. '^(>htzmi'hmi:M<£ 

^iyrx-mss^iximintz. ^m^^izm 

m^i>ZtifiX-^t:. 

[00 941 (|I!SPI14) :WPA(BH!CT)stfitiSulfo 
-NHSi <7)gttX.^TA^IHS-l)TPA(BHH(T),0^jS 

^^5-|5l4t^L;rc. 

[ 0 0 9 5 ) (1) I)TPA(BHHCT)2<^a 
4 bI mBiffb. 1.5 g mtjt. 32 Bg mijUH, 
(limol)A^f>^|)gS$-JgffLo-?. f Ci:i79 Bg <ODT 
PAZ**«5 (0.5 BBoD-SrHiii. iat-2^[a»ffL 

^c. zmmzmn^iimoDmm-i bi dnfco^s^ 

t^^tcSTFUdi. Siat-li^}ffl*t«:. ^WzM 

mi}^hmMmzi: 'owssmmixntz^i^i 
looaijasr (90 Bi ^ot . 10 axmm^i^w&t 



m (10 mm imtL5 mW ) f)^hZ\^ 

1288 Dg. m29M) . jmm^^ : C74H55N70jOF 
zgSz. Calcd.a), C=45.38. H=2.83. N=5.00; Found 
(2). C=46.00, H=2.98. M.66. 
[00961 0TPA(BHHa)2«4pH8. 5EU:0*»fitCS» 
thZtt^V^. pH9.0f^0.05Krris-HClSa[l:»5D>k?) 

[0097) DTPA{BHHa)2 S:pH 9. Oi^. 05 H TrIs-HCl 

mmizmt'l. i&it^i^'yox^^j.iMix. dtpa(b 

[0 098] (2)NHS-DTPA(BHHa)2<7)^fi£ 
1.5 ml mmFiZ. 0.1 mo\ (195.8 iag)CODTPA(BHHC 
n^t. 0.15 nnnol (32.6 ing)(7)5ulfa-NHSi: ?:JoiT}| 

nmim. s^)ico.i5 BiDojmc (31 iaz)nu 
tz. nwzmmi^Pii. m&vio^mni 
tztL mzx^muz&^(7)mimthmz 
x^rmmuz. zcorm^hmm^zi^m 
mmn. %hhfzmms?Sii&ixm-m?h 

mRmm^hztm-^rz. 

[00993 (mm 5 ) : NHS"DBHDA2SIWHS-DTPA(BH 
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m)2i^i^fz^y/^9mmm 

. (1 ) NHS-DBHDAS:fflV>t'>yllll}S7/Ur$y (BSA) <0 

nat 

3.8 eg (OBSASrLS mlcOO.l H<7)^ega5ga[ ( pH * 
9.2 ) mmt. mj. 0.2 iil<7)DKFIlS;5^-Lfc 3 
0. 0 EDgcONHS-DBHDAS-Sf Itz ( BSAiOT i ^ Sl-il LT 
2.4»1) , SfflT4.5l«S|ji»Ufca. Z(Om<OL0 
mlS-i:*). SephadexG-50T'yyl-^S5rito;t. X^^A 
(il X 35 CD . ;^$(450 aHcONH4HCp3(pH^.O) 
^^fc, 1 Blft«C77^'i^3>5:«y>. 350 niBiO«3E£5r 

mh^ii^mMLiW&LfztZ^. £=4.80 X 10* 
[ 0 1 0 0 1 (i) DBHBA-C'gSIL/::BSA~a'>Dtr'>A 

m^mm^tma : w^3&(omi3.o x lo-^ 

M. Euc7)ajgS:1.0 X 10* Mi: IXBIS • a3t;^^^ h 

&mieu mThr>fz. ^izimmtmzih'sm 
^m^m^z. 

[0101] (ii) mmmmimmMmifz^ 
sA~a'>D \^^j^mmmmmzmhmm(o 
mm"^. ^<7MS:imizWiitz. 

[0102] 

[*1] 



ESA(D6HBA)if-Eu'*^«0£^lCjt^r$liSiSi£0l^« 



Sohest Intensity Lifetine./fs 

O.lM-Tris-HCl ( pH = 8 ) 85 414 

0.1M-?hosphate(pB=8) 100 489 

0.1H-Carbonate(pH-8) 95 * 432 
0.1H-Carbonate(pHs8.5) 

topoiSDS 300 617 

(DBHBA]s3.0 X lO'* M. (Eu**l=1.0 x 10'* N 



umxuhhi^. mm&i)^'^^<^xhizr>m% 

mi)^^M\Zfb^<^^h. 

[0104] (iii) pmmiOAWlns-^Qimm 

mixm^xpwi:m^^. rm^^:m^z. m 

aigt7;i8Sli3.0 X 10-6 M. EuCOiSSIil.O x 10"^ M 

Th-jfz. pH=9.3WifiT'i3tiiff, m,mti\zwz 

tt{:->fz, 

[ 0 1 0 5 ) ( i v) mmmmmfr 

X 10-f M. 5 X 10-7 M. 1 x 10^' M. 5 



m^tz. gsuArcus mim^^fz. 

[0106] tmmt ITO.l M Tris-HCI (pH » 9.0 
)i:mfz^. a»>De'>A^ffig*q.O X 10-7 MO 

®i3Mi6^oissr3.2x 10-'^ wt\^omxstm 
'^hixfz. j:<7)^sAioaKm.2x io-»3 MT'i>-5fc.. 

[ 0 1 0 7 1 1.0 X 10-5 M TOPOfcO.OS: SOS^T'&OO.l 
M NaHCOgJffll^^c^^, :3L^u\:^mm&t\.X^i'^ 
iiOl.O X 10-' W&mx\ gfSSGBtoaST-l.S X 10 
BSA<7)iRjgT5.6 x lO-^^ yih^^^mi^nhflfz. 

[0 1 OS] (2) NHS-DTPA(BHHa)iS:fflV^n:9>'lll 
iST/Ura yogis : 10.0 g^)BSAS:pH9.105 al 0. 1 M 



mi. miOO^ 20 BigNH5-0TPA(B 

mmt^Uz^L Sephadex G-50y;P;Fi§{:J: OgiEBSA 
tmmy^mimit: (l x28 ce pH= 
8.0^7)0.05 M NH^HCOjgStS^LJt) . 1 iBlf'977 
^ 3 L , 280 nfflCiiitl) 7 7 :7 S/ 3 >0«3t 

ffrHSL, SiEL3tBSA<0SiS[&a*^;t. 330 nmlcfc 

iiimMma)i(7)^mm^ (7.88 x 10* M-^cr 

[0109] 0) BSA(DrPA{BHHCT)2)24-Eu3*ga(;0$ 



(?1 5))0 0-111480(P200 0-1158 

tim^<^B9 : BSA[DTPA(BHHa),)24-Eu3*0 Tris-HC 

u stmLVvymmm-iHtifti. izi imm 
mkm^tm i^mmsti^i^^Ltz. o.i m Na 

HCp3-0.05Z SDS-1 X 10-5 M TOPO^garU. 332 na^ 

[0110) 
[«21 



Solvent 

0.05M Iris-BCl ( pH = 9.1) 
D.1H Fbosphate(pB-9.2) 
O.IK Carboiiate(pB*9.0) 
O.IM Carbonate(pH=8.4) 
10*' K topo+0.05XSDS 



Inteasltjr (a.u.) 
46$ 
134 
10$ 

J 103 



Lifetiure.^s 
350 
437. 
402 

583 



(J)TPA(BHHC7)2)=3.6 x lO*"* H. [E«»*)=K0 X lO" M 



(0111) pmB^ : 0.05 H ins-mmwMi^ 



[0112] 
{«3] 



pH 5.5 6.6 7.0 8.0 8.5 ».l 9.8 

[Dtettsitj (B.C.) 76 96 240 359 426 464 44] 
lifetine(tf5) 246 255 297 327 339 350 346 



[0113] mw^^mmfr m^t^mmf^ 
x\ mmma)^wmsmmmmi. ^mm 
mmiziDimm^^:mf^. ^mjj-^a 

t'»>AOigg^l X 10-5 5x 10-\M. 1 X 10-7 5 

X 10-8 M, </)io{z^it$^t. mm^^z^-ibB^ 

im^t:. 5ll«Arcus lS2^fflU3ro. 
[0114] mmt LTO'l H Tris-HCl (pH = 9.0 

nWz. C^O^BSAt7)iftSm.5 xl0-J< MT'fco^. 
I 0 1 1 5 ) 1 X 10-M TOPOirO.OSX SDS^r.'^OO. 1 H 



91.0 X 10-7 \{^<mx\ wmMmsLx^e x lo 

•>* BSAOSST3.6 X 10'^'^ i^t^'^ommhti 

[ 0 1 1 6 ] ^4 l:DTPA(BHHa)2 J:BHHCr$:g^|gh 
lt:t^(Omm&z^^ltz. Tris-HCiat/TOPO-SDS-N 

aHGOagssajtfei^t. m^{mahim^^fzm^<r) 

fcO, miZ. DTPA{BHHCr)2«7K<wigtt^V^^V>aBH 

[01 17] 
1*41 
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Dm«BHBCT).i:BHHCT*9^;u«i:tt©tt«S« • . ' . 



Label Buffer Detectfos lifiit (N) 

DTPil(BBHCT)i 0.1 X TrU-HCl 3.6 x 10'*' 

TOPO-SBS-HaHCOi 8.6 x It"* 

BHBCT O.lKTris-BCl 8.4x10'" 

TOPO-SDS-HaHCOi . 2.3 x lO"" 



10118) (^me ) : NHS-DTPA(BHHCr)2?rffluy:: 
SI: 

xhur h 7 tvy (SA) zin^< (7)yK}mvwim 

Itz. 

[0119)5 nigOBSAi:5 ni^OSA2r2 ol OpH 7.100. 
1 M»jyKg!SSffilcS3&^Uja, 0.1 ffll^oi % yjVf 
yPT/l^ft 4 X:T--%KlD$1f. 2 mgCONaBH 

Oj^SOt/cg. .NHS-DTPA(BHHCr)2tCi: OSiSt^^l^i^. 

1 mmi\mm?Hi9Aizmwirz,imTs 150 /i 

I (Dimizm' Uzl^ ig<?)NHS-DTPA(BHHa)2 « i:s 

MU^C. 1.0 X 35 cB(7)Sephadex G-50;&7At\ 0.05 
H NH,HC03jMTS^L/c. ^il:^yA-^©gScO330 
nBj:fc{t^©jte*^4>g|S$rit®L^ci:C6. SA ( B 

SA )(DTPA(BHHcr)2) tf,mm%^titz. ^miti 
X20 i^mNs^r. wm9y^^^%com^c7)mm 
<tzi^. 50 n<omi:i^irz^i. mmmcommf: 
w<tzi^. 1 M mxiBmpm%.5\zmi. -20 1 

1012 0) immi ) : NHS-BA(BHHa) $rfflV>;fl*5- 
(3-aJBino)anyI deoxyuridine 5* -triphosphate (AA-dU 

5 Dig m-dlfTPt h y '^i^ifi r 1 ol C0?\i 9. lOO. 1 M 
i»SRa«SSWS**L. je*Loo. 15 iig^ONHS-BA(BH 
HCr)c7)0.15 ml DHSOgSr'^'^lCffiTLn:. 
m^FUztk. Sephadex G-SO^t^^AT-g^AA-din-Pi:* 
RiD^SSgGS&^HIUj. SBa®a(ipH7.5^.01MT 

ns-rnvh-ytz. mifzPA'm?mi^i:m. am 
tX''2ox:Tmifz. 

[0121) (5lteM8) :NHS-DBHDA5:ffl^^/;:;^^U 
L'T'cSA-BSArfflV^y'cCEA (carcinoeobryonic antigen)^ 
(i)S18 : 5 m(7>BSAt5 iig«0SA$:2 mI(OpH 7.1<O0.1 H 



'J yfmsiMmzmplfz. zixizoA n\m I 

/l/7/UTt 4 X:T-iiraS?-fr3ta. 2 BgcO 

NaBH4 $:Jn;tSar4^SiRSL:^. Z,flz. 4 L^O^S 
^*tS6*(:J*LT2igS?rLJt, 13 ^mw^tm' 

WXWx(rm:^Mzm%Uz. SffT. 160/ilODMS 
0{:S*^L/::15.5 i!igONHS-DBHDA$:{^/?tC?gTL. 

tx\ msi^wmitm^y^^^nimuz. i. 

0 X 35 ciii(7)Sephadex G'^^yJxX\ 0.05 H NHiHCOgg 

^f)'hw.mmismuztzb. sa ( bsa ) ( dbhda 

)n^^^t^^htlfz. fiSKffli LT20 ogcONaNa^, 
«iE^W^^fi(?)$S'^<7)®Srl»C;ti6. 50 agiOBSA 

zMifzik. m^^(r)mmm<tzib. 1 M HCl 

x^m?)iH^.5izmi. 'Zo-cTsmifz. 
[0122101) %-^xn-'7>f^D5'^^-ru- 

hO:7-T ^ : PH 9.6(^.1 M^gtSffiS^r-^-^ 
tit hcaici; a- t;PSiflc5:7. ^iim\zWhtd\k^ 

(FluoroNunc plate) IClOO/itlf O^^t. 4X: 
T2.4B|ia.-fy^a'<-hUc. S^fiO^B^SSffi 
TC^x/PfllDiitJIUc* ^'^x/MCS Z BSAk. 0.05 2 
m^t. 0.9 X NaCl^^-l^-tfpHT.SOO.l M Tris-HClS 
»gS (Buffer 1) SrlOOxtltO^aU. lat-SO dn 

^0.05 I NaN3t0.9 2 NaCIi:r*OpH 7.8^00.1 H Tri 
s-HClgi(g« (Buffer 2) tX^mL. -TffZX^m 
^Uz. 

[0123) OtOtlM^r h03-f ^ y/i: r 

D y^^y/rio. ^4>n>:!ru-h{i.2ox:Ti^^ 
mim^tiztifiTttz. 

[01 24) (iii) J5i*i?)t';i"?-y<k:'0.5 bI(2.4 mg 
/ffll)i7)RabbittS:b hCEAfitWcgJI (Dako-iBmunoglobuHn 
s, Denmark) 5r3Lc04a«g*tC«LT 4X:T' 2 4 I^ST 

o2isis»f Ucfi, 0.5 mwmmitz. nhtifzm 

8.4 (iig^NaH003^6 iiigc^ulfQSucciniiBi<iyl-6-(b 
iotinaDido)hexanoate (NHS*LC-Biotiii. Pierce Chen. 
Co.)>:5:DD.t. SfflT'maiSt¥LW4. 4T;T'24ie 




(a 

0.25 g HiiH'^Mmznixir:T2 4^tr>2mmL 

I012 5}(iv) CEAcO'fAyT y-fe^ :Buffer It' 

MmiMitr r2etC?Wwfi, ISCffifflin:. 
[0126] 3-t^>'/i: /Dy^y/a^cO'^x^ 

5 X Tween 20S'#OpH 7.8^00.1 H Tris-HCl (Buffer 

3) T*2[2]> Tween 20S:^^^V^pH 7.8CO0.1 M Tris-HCl 
( Buffer 4 ) T' 1 HIT* h im Uz . 
[0127] Buffer 2X'\O0mzmMzt':^i-yit^'1' 

^ijit hUAm ^^uvto^xMz^^i. 37x:r 

1 ^f3^ y^ h Ifz^ > Buffer 3 ( 2 0) t Buf fe 

r 4 {\m)Tru-h^mifz. 

[ 0 1 2 8 ) 2. 5/ig/inHw3Sr|) i '3 Buffer 2TW^tzm 

dhmsk-hsmm^. ^ouito^xMzw&i. yrc 

VmiS^ j.^- H Uzik. 0.055: T«een ZOitti 
PH 9.1CO0.05 H Tris-HCl (Buffer 4) T^y :L}i^i5ESt 
i\ lEJCTween 20J^i^V^pH 9.1^00.1 M Tris-HCl 
(Buffer 5) xf\^i2Emitz. 

m^mmzBKifz. 

10 13 0) ^ai^iCfflV^/cB^a^-M^^il^glliAr 
cus 1232T'fc 9 . 340 nmCO^ -t/yyyrJ Vi^:^W.i: 

'mytt L, 615 nil m^msL^m^uz. m^^ 

ft : Delay time = 200Ats. Window time = 400jus. 
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[0132) 07(zti. JllLairyr;PS:«RLfc«*<^ 

z^^ifz. mmmzik^^ymiTTiifz. zoztp 
t>. m(nmmiztkil^l\»^sskm»hzbifi 

btf^tz. 

[0133) COr-y-b^f (Olffi? (accuracy) 

hfz^. mmmsii^'^fz. :zii\mmyrMz 
-imtmmmhMz. 

[0134) $4>(:r-yfe>f^Ogg(precision) iMi 

thtzt>.. n-rv- V i^osoco'^x ywcH t^yr 

)ViW^X,. 'tOS^{$ft(coefficjent of variation , 

Z,\.)zS.Mz (Intra-assay) . i^^c^mil, 40^7)S 

tahn^-v^znt^yrj^ilsaL (\r>myr)ViA 
^(7)^3iiVX'm%lt:) , ^(^mi'^^t: (Inte 
r-assay) . Z.(OT^^^^\Z7r^Ltz. Intra-assayni3 
-7 I. Inter-assayTtiM It. tlixt i^L^fiff^rS* 
i^-ifz. 

[0135) ^lor-y-b^a^H^oxytMA-YAy 

T'-z-t^ (Enyme linked imnionosorbent assay » ELIS 
A) ^:^0ffigaii$:e!l4UcS*r. astc-T^t^C:, 30l<^ 
fyrfl^m^Uzm. fflRlffiatt0.98i:?t0fiVv(8 

[0136) 
1^5] 
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C£A . 


Dg / ol 




Added 




fOQBd 


Recovery . i 


— 




15.5 




10.5 




23.7 


91.2 


53 




78.2 


114 







3.4 


•••• 


10.5 




U.O 


115 








110 






4.1 ' 




. 15.3 




20.1 


102 


78.5 




101 


122 






3.1 




15.3 




20. S 


112 


78.5 




98 


120 . 














iDtra-assaf (ifS) 


, CEA,B«/aL 


tnter-usay (oM}, CCAtOf/al 


S«BpU 


Xeu 


CT,J 


Sasple Keu CT.S 


I 


Ul 


6.6 


1 6.4 8.6 


11 


S.8 


2.0 


tl 15.4 6.6 


ni 


53.5 


3.2 


III 51.3 8.T 



to 138 J (mm) NHS-OTPA(BHHCT)^^fflK> 
tat l^a-fetoprotein m)mmmt@mn.Mtft 

4i$ia-ro20jSflfL«i, SE*T'4 ffll$T'ic«S?U 

( 0 1 3 9 ) 34 Eg NaHCOarJlD^c.. 0.1 M NaOHT-SS^ 
pHH.KCiSiDLJ^a. mi^O. 5 m NHS-DTPA(BHH 

immUztk. Sephadex G-SO^'/U^iSC J: 

1 0 1 4 0 ) gfS:^ WN-^^Se-miT). 330 nmilfcitl) 



Dg BSAi:10 mg NaNj JJai/cS. 1 M HClt'jSSt7)pH5: 

6.4C1SBL. -2ox:Tmitz. tfz. mvimmz 

l:. 7.0 X 10-' H EUCI3-O.2I BS/H>.« KaNs-O.K NaC 

Iztm l.Sm.Oo M Tris-HCIT'20OfS*«L3t1S. 

m ifz immmzmmaipmma) z^sjsu 

t».5x 10"' M) . 

[0142] mcofzib. mai:mx\:j±mmb 

[0143] AFPCO^fAyTy-b^f : pH 9.6O0.1 M ft 
SaSSffitUib hAFP^y ^D-t;Uj5L» (Biostrid 
e. Inc.) 5:5 Atg/ml CftRL^Cfi. %-well oicrotite 
r plate (Fluoro Niinc)cO*'>x;UfC100jii|-f->»a 




[0144] 0.05X Tween 20^*OpH 7.8COO,05 M Tri 
s-HClgSl (buffer \)V^ jlJUz immim. pH 
7.8<D0.O5 H Tris-HClSa (buffer 2)T*3!l: 1 E^x 

tt:) . 

[ 0 1 4 5 ) t h AFPg$Sffi£/ -X{m BSA-0. U N 
aH3-0.92 NaCI zttM 7.8<O0.05M Tris-HCIgS5:ffl 
t^t. «i^t hAFPi!»Sg (Oakopatls. DeninarlOiS 

[ 0 1 4 6 ] hS;^C0'> x/H:50ju l^OAFPg^M 

imL. irccmmy^x^-vLm. buffer 

ir20a??L. buffer TC'imWlfz, ^^xlUZ 

1 B§ra>f y^ji'^-h Uca. 0.052 Tween 205-ttfpH 
9.1C7)0.05 H Tris-HCl^at'4l£ia?f L/Cfi. -^Oi^ 

Delay tiine=0.2 bb. Window tiiDe=0.4 d 

s, 

1 0 1 4 7 J jt«^oBm\ at(^mt±<ntx\ 

0HBCT( I ) ^ DTFA( 6HKC7) « ( 1 1 )T-fi;S 
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[ 0 1 4 8 ] AFP>f A/ 7 y^^aym : mz. BHHa- 
bj^^Vmifzm? imt. DTPA(BHIK:D,-Eu3*TS 

BifztKmA,wtim\'^tz^mm3t^2>,/7y^ 

^bLxmtzblb. BHHCT-Eu3*T1gELfcfiLAFP «; 
*?rfflV^/c81©i0.07 ng/Bl<;ottaiK»35r«'^^>it, DTPA 
(BHHCT)rEu3*TS3IUfcttAFm*J'fflV^/cai$li0.03 

6 :^^\mm?rmhixfz. z.mmm7r.ti, 

[01 5 0] ffiffl$£o>'^t;Pi:/<7^/7^yKO 
^6*ra7i:^Lfw\ Mltf^hht^hXokZ. DTPA(BHHC 

^ mm^ys^^x'muzm^mm\^fzm^m± 

[01511 

[*71 . . 

It j^AJPtt* t l> & AFPfflStOtttt 



of AfP (Dj/Ol) 


loteojltr (I) 


InUBsitr (n) 


KID/HI) 


100 


9364 


39982 


4.E7 


10 


1409 


'655S 


4. 55 


0 


440 


ino 


2.52 



[0152] 

[m<r)m) t^mtiMf. mm\z^\zm 

no^>ji^>n. m>&mm, ^'j^f^^uit^r 

1015 3] itc. mmzxhii. ^mizt^^m 
Mmmzm^hztizi: '^mmtzm iM^m 

«. '^rtH. SEE. SK^Stf(^S5«lfls. ji^'Ujt 
ft) Srftia-^tyiKISS-ii-iwtlciOffSflcSS 



' im] ^m<o^mzi>^hm-smm^^i 
h. 

[04) *S88iOIIIt0illC*^j!>»6. DTPA(BHHCr)jtNHS- 
DTI'A(BHHCT)i<r)^^^,TrrST-** . 

m5]tm<7mmizii'i}'i. mmmu-b^* 

I. (DTPA(BHHCr),) « 3.6 x 10-' M. (Eu**) » 1.0 x 

10-6 H. 0.05 H Tris-HCl buffer of pH 9.1. 

m6]^mnmmzi->t)^i^i.j7y-b4xn(> ■ 
[a?] ^m<r)miimzi}>i}'i . sim-yrn^i^ 
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ju>fi.y77^>f (ELisA) tmmzm ^ ^y7y'^'iizxhthm*mp'm(^^m 



[39 J BHHa-Eu5*T«IIL^>!lSW?fii»i:NHS-OT^^ 

[01] 



N 



I {CHjCObO 
j (CHjCOhO/AlCh 



COCH3 



H02C H""^ 



0 



HOiC 



COCH) 

CjFyCOjEt 
NaH 

COO^ 0 0 

i - CHj -Q-H^- C - CHj - C - C F, 

"M „ ? ? 

^^^^^ (08HDA, 



0 N. 



COCHa 0 o 



_ 0 0 
<NHS^)8H0A) 



[09] 




0-< 1 10 1D0 

Cone. At AFF (na/mi) • 
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m2) 



0 0 0 

n (1 B 

C^HsO - C - CHjNH - C • CH2NH - C - CH2NH2 ♦ ClSOj 




O 0 0 

n » 11 . 

C2H5O - C - CH2NH- C -CHjNH - C - CH2NH - SOj 



0 0 



0 0 0 

II U it 

HO - C - CHjNH - C - CHjNH - C - CHjNH - SO2 




0 0 



0 

0 
DCC 



OH 



jAi-O-C 
NaOjS-'^Y 



0 

n 



0 0 



C - CHzNH - C- CH^NH- C - CH2NH - $02^ 



in 



0 0 




(22))0 0-'111480(P200 0-1158 




im5] 

500.0 T n — ' — '. — 




\^bvelsnglh (nm) 




(S3))00-1114 80(P2000-1158 



me] (17] 




[@8] ConaofCEA(Rg/mL) 



y=O.820K*O.391 r«=0.97B 




Cone, or CEA(ngAnl) by EUSA 



X < X. A / 7 V -b -f 1 0) ffl Stt 



(5l)IntCI.7 

C0 7D 207/416 
C07F 5/00 



FI 

C 0 7 D 207/416 
C 0 7 F 5/00 
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FS-M9^) 2G054 AA06 CA21 CA22 CA23 CEOl 

CEIO EA03 
4C069 AGl AG2 BB02 BB17 BB34 

BC12 BC18 
4H006 AA03 AB92 

4H048 AA03 AB92 VAll VA20 VA30 
VA32 VA40 VM2 VA70 VBIO 
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